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 Increased temperatures 
 Wild Weather 
 Drought 
 Wildfires 
 Rising Sea Levels 
 Reduced Snow Pack 
 Surface Water Decrease 
 Reduced Agricultural Yields 
 Storm Surge 
 Hurricanes 
 Tornados 
 Smog / Pollution 
 Diseases / Pests 
 Pollen 
 Flooding 
 Heat waves 
 
National Climate Assessment  - Warns:  
Carbon Emission / Warming Projections 
 Representative Concentration 
Pathways 
 
 Red: Increase ~ 8.5o by 2100 
 Green: Increase ~ 6.0o by 2100 
 Blue: Increase ~ 2.6o by 2100 
Figure Source:  NOAA NCDC/CICS-NC 
US CO2 Emissions 
The US produces 
21% of Worlds 
CO2 emissions  
with 4.5% of the 
Worlds Population 
 
US Residential CO2 Emissions 
124 million housing units 
Average age of residential home in US is 34 years 
US Residences accounted for 36% of total electricity consumption 
in 2004 
It is clear that to meet the 2050 goals for US carbon emissions, residential 
energy usage must be addressed.   
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Weatherization Assistance Program (WAP) 
 Established 1976 by DOE 
 Every Federal $1.00  $3.39 WAP $$ 
 All 50 States, DC, &  
Native American Tribes 




 Direct Cost Savings to Resident 
 15% Average savings/year on energy costs 
 12.9% or 1804 kWh savings/year median 
 18.3% or 2539 kWh savings/year mean 
 
 Environmentally 
 1 Ton less CO2 emissions/Wx Home/year 
 15 million fewer Barrels of Oil/year 
 
 
Washington State WAP 
 Funded 
 US Dept of Energy WAP 23% 
 Bonneville Power Administration 11% 
 US Health & Human Services Low Income Home Energy 
Assistance Program 35% 
 Washington State Matchmakers 31% 
 
 51 Weatherization Agencies in Washington  





 Energy Assistance 







HopeSource moves people to self-sufficiency by 
providing access to education, employment, economic 




 Operate Emergency Shelter 
 Partner w/ Local Domestic Violence Organization 
 Provide Family Development Supportive Coaching 
 Operate Public Transportation 
 Access to 
 Education 
 Employment 
 Vital Services 
 
HopeSource Weatherization Program 
 Only Wx Program in Kittitas County 





Weatherization and Conservation Education 
Numbers Served 
2010 2011 2012 2013 
Weatherization 
Households Served 
53 64 74 45 
Conservation 
Households Served 
55 80 71 54 
Data provided by:  HopeSource 
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Is the HopeSource Weatherization Program effective in reducing the electricity 
used by single family residence participants?   
Research Question 
 Planned to analyze by ttest  








 Actual energy usage 
garnered from utility 
bills 
 
 Before Wx 
 After Wx 
 
HopeSource Data 
Two types of data were required for this study 
 
Degree Days Data 
Graphic Source:  www.climatesource.com 
And -  
 
 Heating Degree Days / Cooling Degree Days Data 
 Used to normalize weather 
 
 Used to compare energy usage from 
 Location to location 
 Time period to time period 
Total Degree Days 
www.weatherdatadepot.com 
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HopeSource provided data on 27 residences  
 
 Analyzed Data from 14  
 10 Reduced baseload usage 
 intercept 
 10 Reduced overall consumption when compared 
period to period 
 Linear equation 











Projected Use = Pre Wx(Slope(TDD)+Intercept) 
= (2.86*86)+473.91 
= 719.87 
14 Analyzed Residences 
 10 showed electricity savings 
 Avg. savings 14.3% 
 Saving $290.68/household/yr. 
 
 4 showed increase in electricity usage 
 Avg. increase 16.3% 
 Increase $332.10/household/yr. 
 
Overall Average Savings 7.8% 
Saving $112.74/household/Yr. 
Findings 
2001 Study of Washington State WAP for Electrically 
heated houses: 
 
 Average whole house savings post Wx 12.0% 
 
 90% Probability 
 Whole house electricity use post Wx reduced 9.2% to 
14.8% 
Findings Supported by Literature 
HopeSource provided data on 27 residences  
 
13 Not Used 
 Incomplete utility data provided 
 Too short a time period 
 Too long a vacancy  
 Utility data indicates a change in resident(s) 
 Multi-family residence – beyond the scope of this study 
 Energy Source Natural Gas or Combination – beyond 




  Scope of Study – no direct contact 
 Difficult to further analyze outliers 
 
Weather Data   
 Anecdotal evidence shows large difference in locations in 
Kittitas County – only three TDD locations available 
 No way to factor wind into analysis 
 
 
Assumptions / Limits Encountered 
 TDD can be used with several base temperatures  
 60o     63o     65o     68o     70o 
 TDD used based on month =/= utility data dates 
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Tool For HopeSource 
Working with HopeSource to 
develop an excel spreadsheet 
template which will use TDD 
with pre/post weatherization 
utility data in a linear 
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HopeSource Weatherization and Conservation Services – 
An Analysis of Program Effectiveness 
 
 
The Question:   
Is the HopeSource Weatherization Program effective in reducing 
the electricity used by single family resident participants?   
 
The Conclusion: 
HopeSource Wx participants save money, save energy and 
reduce their carbon footprint.   
The Study 
14 Analyzed Residences 
 Overall Average  
 Energy Savings 7.8%/household 
 Saving $112.74 /household/year 





 HopeSource Wx 236 
households in last four years 
 991 fewer metric tons CO2 




  Total Degree Days by day instead of by month to 
more closely match utility bill usage information 
 Train HopeSource personnel on new tool 
 
 HopeSource: 
 Use Tool 
 Pre-Wx Households with strong correlation to weather 
 Post-Wx effectiveness of Wx 




 HopeSource Weatherization 
Assistance Program (WAP) is 
effectively  
 reducing electricity use 
 saving occupants money 
 reducing carbon emissions 
 




  Affecting Climate Change 
Resources 
 National Climate Assessment - http://nca2014.globalchange.gov/highlights/overview/overview 
 Fact Sheet:  What Climate Change Means for Regions across America and Major Sectors of the Economy - 
http://www.whitehouse.gov/the-press-office/2014/05/06/fact-sheet-what-climate-change-means-regions-
across-america-and-major-se 
 Wunderground.com Degree Days FAQ - http://www.wunderground.com/about/faq/degreedays.asp 
 Graphic:  https://www.climatesource.com/us/fact_sheets/hdd_us.gif 
 Schweitzer, Martin, and Linda Berry. "Evaluation of the Washington State Weatherization Assistance 
Program." ORNL/CON-478: n. pag. Print. 
 "Linear Regression Analysis of Energy Consumption Data." . www.degreedays.net, n.d. Web. 17 Apr. 2014. 
www.degreedays.net. 
 "Degree days for energy management." . Carbon Trust, n.d. Web. 22 Apr. 2014. <www.carbontrust.com>. 
 Wang, Young-Doo, and John Byrne. "Energy, Economic and Environmental Impacts of the Delaware Low-
Income Weatherization Assistance Program." : n. pag. Print. 
 TDD Data – http://www.weatherdegreedata.com  
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